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DETAILED ACTION 



Election/Restrictions 

, This application contains claims directed to the following paten.ably distinct 

species of the claimed invention: 

I. Claims 1-5, 13-30, and 33-35, drawn to the specifics of the device of an optical 
encoder with grooves and driving in view of Igaki system comprising the first, 
second, sixth, tenth, twelfth, and thirteenth embodiment, winch corresponds to 
Figures 9-13B; 14-16, 23A-25B, 32, 34, and 35. 



II. 



III. 



Claims 6-9 and 3 1, drawn to the specifics of the device of an optical encoder with 
a specific number of slits and driving system comprising a third embodiment, 
which corresponds to Figures 17-19B; 

Claims 10-12 and 32, drawn to the specifics of the device of an optical encoder 
with a particular surface and driving system comprising a fourth embodiment, 
which corresponds to Figures 20A and 20B; 



Applicant is required under 35 U.S.C. 121 to elect a sing.e disclosed species The species 
are patentab.y distinct because one species does not require the characteristics of another species 
Group 1 involves an op.tcal encoder with grooves. Group 11 involves the number of slits in an 
opucal encoder. Group 111 mvolves the surface of an optical encoder. Because these mvent.ons 
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Group H or Group HI. restriction for examination purposes as indicated is proper 

Should applicant traverse on the ground tha, the species are no, patently distinct, 

be obvious variants or clearly admt. on the record tha, this is the case. In either instance, 
examiner find, one of the inventions unpatentable over the prior art, the evidence or admission 
may be used in a rejection under 35 U.S.C. 103(a) of the other invention 

During a te.ephone conversation w„h Leonard P, Diana on October 5, 2001, a provis.onal 
e,ect,on was made with traverse ,„ prosecute the invention of Group 1, claims 1-5, 13-30, and 33- 
35. Affirmation of this election must be made by applicant in replying to this Office action. 
Claims 6-12, 31, and 32 are withdrawn from further consideration by the examiner. 

Applicant is reminded tha, upon the cancellation of claims ,0 a non-elected invention, the 
inventory must be amended tn compliance with 37 CFR . .48(b) if one or more of the 
current,, named inventors is no longer an inventor of at leas, one claim remaining ,n the 
application. Any amendment of inventorship must be accompanied by a petition under 37 
CFR 1.48(b) and by the fee required under 37 CFR 1.17(i). 



Page 4 

Application/Control Number: 09/588,549 
Art Unit: 2882 

Information Disclosure Statement 
2 The .formation disclosure statement filed on October 2, 2000 as Paper Number 5, is 
missing from the patent application and has not been considered Another information disclosure 
statement filed on February 5. 2001 as Paper Number 6, (mailed by the Applicant on August 7, 
2000), is in the patent application and has been considered as shown in the enclosure of this 
office action. 

Drawings 

, . The drawings are objected to as failing to comply with 37 CFR 1 84( P )(5) because they 
include the following reference sign(s) not mentioned in the description: 

a) Fig. 5C, reference number "13b" 

b) Fig. 14, reference number "26" 

"26" may have been intended as "25" as denoted on page 18, line 27. 

c) Fig. 16, reference numbers "13", "14", "15", and "16" 

c "ta" "TV and "16" on oaee 19, lines 

Those reference numbers may refer to 13 , 14 , 15 , ana 10 on 

26 and 27. 

d) Fig. 16, reference "A" 

"A" may refer to "A" as denoted on page 17, line 8 

e) Fig. 19A, reference "SI" 

f) Fig. 19B, reference "S2" 

g ) Fig. 21 A, reference "13" "13a" may have been intended instead. 

h) Fig. 21B, reference "13" "13b" may have been intended instead. 
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i) Fig. 22B, reference "15a", "15b", and "15c" 

j) Fig. 36, reference "D" 
Correction is required. 
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2. The drawings are objected to as failing to com 
following informalities. 



ply with 37 CFR 1 84(p)(4) because of the 



a) reference character "25a' 



- has been used to designate two different light-receivmg 



elements in 



Fig. 12B. One of them may have been 



intended as 25a', as denoted on page 16, line 



27. 



b) reference character "15a 
in Fig. 24B. One of them may have been 



- has been used to designate two different light-receiving 



intended as 15a', as denoted on page 26, line 



elements in Fig 



22. 



e) reference character ".,5a" has been used to designate two different hght- 

. c . , 8 n „ P 0 f them may have been intended as 
receiving elements at different positions in Fig. 28. One of them m y 

115a', as denoted on page 31, line 21. 
Correction is required. 

3 , The Examiner notes the lowing inconsistency in F.g 4B. -4a" does no, represent the 
pitch of »4b". "4b» may have intended to be in place of "4a". 
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Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 USC. 112: 

The specification .hail conclude with one or m ore claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 16 and 34 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which the Applicant 
regards as the invention for the phrase "slits in said second region comprises slopes of N types of 
angles in a number of P/N in one period where P is a pitch of the periodic structure of the scale 
s ,its and N a natural number" in claim 16, lines 17-21, and claim 34, lines 23-27. The only 
description of "the number of P/N in one period" is in the specification on page 3, lines 1-5. It is 
indefinite as to what the Applicant means for "the number of P/N" in one period. 
5. Claim 19 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which the Applicant 
regards as the invention for wavefront division by a difference between reflecting directions by 
said second region. The only description of that type of division is in the first region such as 
Figures 31-35. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 



obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention 

section 102 of this title, if the differences between the ^ he invention was made to a person 



having ordinary skill in the art to 1 
manner in which the invention was made. 
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6 Claims 1,4,5, 13-22, 26-30, 33-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Igaki et al. <JP 1 1-23324) in view of lgaki (US Patent 5,124,548), 

7. Regarding claims 1 , 4, 5, and 30, lgaki et al, (JP) discloses an optical encoder for 
detecting an angle, speed, or position of relative rotation or translation comprising (Abstract): a 
light rrradiating system, an optical scale having grating for transmitting or reflecting incident 
light, light receiving elements disposed in a plurality of different directions (Drawing 14): and an 
optical system constructed to amplitude-modulate light by the transmitting or reflecting grating, 
by a dividing element in which a plurality of V-grooves are juxtaposed (Drawing 1 3) to divide 
the light along a plurality of different directions to the light-receiving elements, wherein the 
dividing element is comprised of repetitions of such a stmcture that V-grooves consisting of 
p,ancs of mutually different angles are juxtaposed a. a predetermined pitch (Detailed description, 
[00.2], "trapezoid-like"). and wherein the dividing element and optical scale are comprised of a 
common member in an outside region or inside region of the grating (Drawing 13 and 14) 

However, Igaki et al. (JP) does not specifically disclose a driving system comprising a 
driver system, a control system, and the optical encoder. 

lgaki teaches a driving system comprising: a driver system, a control system and the 
optical encoder (Fig. 14). Igaki also teaches different V-groove angles (col 4, lines 46-52) 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the driving system of lgaki with the optical encoder of lgaki 
e, al. (JP), since one would be motivated to have some form of an automated driving system to 
rotate the optical scale and operate as a feedback system as shown by lgaki (col. 6, lines 33-53). 
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8. Regarding, claims 13-15 and 33, .gaki el al, (JP) discloses an optical encoder for 
detecting an angle, speed, or p„s,.ion of relative rotation or translation compnsing (Abstract,: a 
light irradiating system, an opt.cal scale havmg grating for transmitting or reflecting mordent 
,i g ht, light receiving elements disposed in a plurality of different directions (Drawmg 13), 
wherein light travels to the scale slits of a firs, region to a condenstng m.rror or op.tca, element 
,0 a second region of scale slits (Drawing 13) However, .gaki e, al. (JP) does no, specifically 
disclose the slope angles different or smaller for the first regton than those of the second region 
and a driving system comprising: a driver system, a control system, and the optical encoder, 
tgaki teaches a driving system comprising: a driver system, a control system and the 

optical encoder (Fig. 14). 

„ would have been obvious, to one having ordinary skill in the ar, a. the time the 
mvention was made, to incorporate the driving system of Igaki with the optica, encoder of Igak, 
e« al, (JP), since one would be motivated to have some form of an automated driving system to 
rotate the optica, scale and operate as a feedback system as shown by Igaki (col. 6, lines 33-53), 
Secondly, it would have been obvious, to one having ordinary skill in the art ,0 have the 
slope angles dtfferent or smaller for the first region than those in the second wtth the suggested 
systems of Igaki e, al. (IP) in view of Igakt, since amere rearrangement ofsi.es is generally 
recognized as being wt.hin ,he level of ordinary sk.ll in ,he art. As shown by Igaki, the slopes 
form any angle (col. 4, lines 46-52) meaning as long as it can easily separate the light into two 
directions. Thus, i, would have been within the ability of one having ordinary skill in the art to 
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choose any angle as long as the light beam incident on the inclined surfaces could be easily 
separated into different directions to be incident on the different light receiving devices. 

9. Regarding claims 16, 17, and 34, Igaki et al. (JP) discloses an optical encoder for 
detecting an angle, speed, or position of relative rotation or translation comprising (Abstract): a 
light irradiating system, an optical scale having grating for transmitting or reflecting incident 
light, light receiving elements disposed in a plurality of different directions (Drawing 14), 
wherein light travels to the scale slits of a first region to a condensing mirror or optical element 
to a second region of scale slits (Drawing 14). However, Igaki et al. (JP) does not specifically 
disclose the second region wherein the V-sha P e grooves comprises slopes of N types of angles in 
an number of P/N in one period where P is a pitch of the periodic structure of the scale slits and 
N a natural number or a driving system comprising: a driver system, a control system, and the 
optical encoder. 

Igaki teaches a driving system comprising: a driver system, a control system and the 
optical encoder (Fig. 14). Igaki et al. (JP) further discloses a number of 1/2 and 1/4 for a V- 

groove (Technique, [005]). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the driving system of Igaki with the optical encoder of Igaki 
et al. (JP), since one would be motivated to have some form of an automated driving system to 
rotate the optical scale and operate as a feedback system as shown by Igaki (col. 6, lines 33-53). 

Second, it would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to have the V-shape grooves comprising slopes of N types of angles in an 
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number of P/N in one period where P is a pitch of the periodic structure of the scale slits and N a 
natural number with the suggested systems of Igaki et al. (JP) in view of Igaki, since the change 
in the number of P/N in one period would have involved a mere change in the size of a 
component. A mere change in size to match the expediency of one's intentions for a particular 
system is generally recognized as being within the level of ordinary skill in the art. 

10. Regarding claims 18-22, 26-29, and 35, Igaki et al. (JP) discloses an optical encoder for 
detecting an angle, speed, or position of relative rotation or translation comprising (Abstract): a 
light irradiating system, an optical scale having grating for transmitting or reflecting incident 
light, light receiving elements disposed in a plurality of different directions (Drawing 14), 
wherein light travels to the scale slits of a first region to a condensing mirror or optical element 
to a second region of scale slits (Drawing 14), wavefront division by a difference between 
reflecting directions (Drawing 13), and reflecting and transmitting portions for the first region 
having flat portions and V-grooves (Drawing 13). However, Igaki et al. (JP) does not 
specifically disclose a second region emitting beams in four different directions from different 
portions or a driving system comprising: a driver system, a control system, and the optical 
encoder. 

Igaki teaches a driving system comprising: a driver system, a control system and the 

optical encoder (Fig. 14). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the driving system of Igaki with the optical encoder of Igaki 
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et a, (IP), since one would be motivated to have some form of an automated driving system to 
rotate the opt.cal scale and operate as a feedback system as shown by Igaki (col. 6, lines 33-53, 
Secondly, it would have been obvious, to one having ordinary skill in the an a. the time 
the mvention was made, to have a second region emit beams in four different directions w,.h the 
suggested systems of Igaki e, al. (JP) in view of Igaki, which is explained with motivation as 
follows. 

Since the change in planes and rearrangement of V-grooves as explained above would be 
within the general skill for one having ordinary skill in the art, the change to have four different 
beams would obviously follow. Lacking any critica.ity, one may choose to have the second 
region emitting beams in two, three, four, five, six, or any plurality of directions from different 
portions, respectively. The number of different beams emitted from a respectrve position can 
change as long as the beams emitted from the second region diverge from each positron based on 
the sh, pattern of the encoder. Smce one can use any sir, pattern mvolvmg flats and grooves, an 
infinite number of patterns can emerge from the second region. 

, ,. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Igaki e. al 
( JP) in view of Igaki as applied to claim 1 above, and in further view of Igaki e, al (US Paten, 

5,483,059) 

,2. Regarding claim 2, Igaki et al. (JP) in view of .gaki discloses an optical encoder as 
recited above. However, Igaki e, al. (JP) does not disclose the dividing element forming a, leas, 
one se, of beams having a phase relation ofl80° 
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Igaki et al. (US) teaches at least one set of beams having a phase relation of 180° (col. 10, 
lines 9-18). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to have the phase relation of 180° of Igaki et al. (US) with the suggested 
systems of Igaki et al. (JP) in view of Igaki, since one would be motivated to have any phase 
difference to create an analog signal to detect displacement information as shown by Igaki et al. 
(US) (col. 10, lines 38-39). 

13. Regarding claim 3, Igaki et al. (JP) in view of Igaki and Igaki et al. suggests an optical 
encoder as recited above. Igaki et al. (JP) further discloses repetition two types of different 
planes (Fig. 4b). However, Igaki et al. (JP) does not specifically disclose the dividing element 
comprising repetitions of four types of different planes. 

Lacking any criticality, it would have been obvious, to one having ordinary skill in the art 
at the time the invention was made, to have repetitions of four types of different planes with the 
suggested systems of Igaki et al. (JP) in view of Igaki, since the change of in the number of 
planes for V-grooves would be within the general skill for one having ordinary skill in the art. 
This is exemplified in the prior art. Igaki teaches zero different planes in one embodiment (col. 
2, lines 57-60) to separate light into different directions. Igaki further teaches the capability of 
having two different planes (col. 4, lines 46-53) to separate light into different directions. Thus, 
one may choose to have repetitions of zero, two, four, six, eight, ten, or any even number of 
different planes as long as it caused the light beam incident on the inclined surfaces to easily be 
separated into different directions to be incident on different light receiving devices. 
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14. Claims 23-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Igaki et al. 
(JP) in view of Igaki as applied to claim 18 above, and in further view of Dil (US Patent 
4,746,792). 

15. Regarding claims 23 and 24, Igaki et al. (JP) in view of Igaki suggests a system as recited 
above. However, Igaki et al. (JP) does not disclose the first region of periodic structure for 
giving reflected light a periodic path difference of a half wavelength in every other width for a 

cross section with flat portions. 

Dil teaches a periodic structure for giving reflected light a periodic path difference of a 
half wavelength in every other width for a cross section with flat portions (Fig. 4). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to have the half wavelength difference of Dil with the suggested system of 
Igaki et al. (JP) in view of Igaki, since one would be motivated to suppress the zero-order 
diffraction beam as shown by Dil (Abstract). 

16. Regarding claim 25, Igaki et al. (JP) in view of Igaki suggests a system as recited above. 
However, it does not specifically disclose the first region of periodic structure for giving 
reflected light a periodic path difference of a quarter wavelength in every other depth for a cross 

section with V-grooves. 

Dil teaches a quarter wavelength in every other depth for a cross section with grooves 

(col. 6, lines 56-60). 
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It would have been obvious, to one having ordinary skill in the art at the time the 
.nvention was made, to have the quarter wavelength in every other depth of V- g rooves with the 
suggested system of Igaki et al. (JP) in view of Igaki, which is shown with motivation as follows. 

Although Igaki et al. (JP) in view of Igaki does not specifically disclose a first region of 
V-grooves, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made, to have the first region of V-grooves with the suggested system of Igaki et 
al. (JP) in view of Igaki since omission of an element and its function in a combination where the 
remaining elements perform the same functions as before involves only routine skill in the art. 
In this situation, omission of the flat portion and its function of reflecting light in a combination 
where V-grooves perform the same function as before involve only routine skill in the art. 

Secondly, although the grooves of Dil are flat grooves, the application of the quarter 
wavelength depth for every other V-groove in the suggested would be analogous. Figure 4 of 
Dil shows the depth change for every other flat portion. Figure 34 of the instant application 
shows the depth change for every other V-groove. Obviously as shown from the pictures, every 
flat region where the depth is changed corresponds to every V-groove region where the depth is 
changed. One would be motivated to have the depth change in the V-grooves since it would 
suppress the zero-order diffraction beam as shown by Dil (Abstract). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Glen Kao whose telephone number is (703) 605-5298. The 
examiner can normally be reached on M - Th (8 am to 5 pm). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on (703) 305-3492. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-7722 for regular 
communications and (703) 308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 




•mm H. KIM 

October 15, 2001 
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